ABSTRACT. A series of clusters of the form [Et 4 N][Fe 2 (CO) 6 (μ 3 -As)}(μ 3 -EFe(CO) 4 )] where E is either P or As were synthesized from [Et 4 N] 2 [HAs{Fe(CO) 4 } 3 ] and ECl 3 . AsCl 3 gives the Asonly compound; PCl 3 produces compounds having two As atoms with one P atom, or two P atoms and one As atom and can exist as two possible isomers, one of which is chiral. The As 2 P and AsP 2 clusters co-crystallize and their structure as determined by single-crystal X-ray 2 diffraction is given along with the structure of the As-only cluster. Analytical data as well as DFT calculations support the formation and geometries of the new molecules.
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Introduction
Metal carbonyl clusters have proven to have a rich structural chemistry deriving from a delocalized bonding model whose tenants were elucidated by Wade in his now famous cluster electron counting formalisms developed originally for the boron hydrides. 1 These formalisms were found to be applicable to transition metal systems and also to hybrid systems of main group elements and transition metals, although some exceptional cases arise from mismatch of the main group element and transition metal orbitals, especially for the heavier main group elements. [2] [3] [4] In our pursuit of single-source precursors to metal pnictide phases, we have explored routes to combine phosphorus and arsenic with iron in single source precursors with the goal of producing Fe x (As 1-y P y ) (x = 1 -3; y = 0 -1) and related heterometallic compounds for their important electronic, magnetic, and magneto-caloric effects. [5] [6] [7] [8] [9] [10] [11] We have been particularly interested in 
Results and Discussion

Synthesis and Characterization
When 12 The structures of both the As 3 and As x P y compounds ( Figure 1 ) were determined by single crystal X-ray diffraction. Interestingly, in the case of the mixed P-As system there was a non-statistical distribution of P and As over the flanking sites. , as determined by single-crystal X-ray Diffraction. Ellipsoids given at 50% probability.
As shown in Figure 2 , six different compounds are possible, of which two (As-As-P and P-PAs) exist as enantiomers. The X-ray refinement showed those crystals to be composed of a mixture of several of the compositional isomers of [III] -wherein the flanking "E" sites were a mixture of arsenic and phosphorus, with 50% and 66% P at the two Fe(CO) 4 -bound positions.
That the two sites refined to different values was especially surprising given the centrosymmetric nature of the space group. The central, naked main group atom refined to essentially only As and was fixed completely as that element. The overall composition indicated by the refinement was previously mentioned signals at 307 and 323 ppm respectively can be attributed to the As-As-P and P-As-P signals, the 147.5 and 153.9 signals may be attributed to phosphorus at the bridging position. While the expected phosphorus-phosphorus couplings were not directly observed, such couplings may be too broad to be observed. Among other examples of mixed P/As metallated ligand systems, there are only a few documented instances of P-P coupling. 41, 43 And, free white phosphorus (P 4 ) shows one signal at ~-525 ppm. 48 Theoretical calculations (see below) support a ~327-364 ppm location for the flanking phosphorus atoms and a ~185-285 ppm location for the bridging phosphorus atoms (see SI).
Theoretical Studies
Full geometry optimizations of the various compounds shown in Figure 2 have been carried out by DFT calculations at the PBE0/Def2TZVP level (see SI). In the case of the As 2 P and AsP 2 systems, the more stable isomers were found to be isomers B and A, respectively, i.e., those for which the naked main-group atom is arsenic, in full agreement with the X-ray data for which this position is found to be of 100% As occupation (see above). The free energy preference for these isomers is not very large (4.4 and 2.7 kcal/mol, respectively) but it appears to be enough for avoiding the isolation of the other isomers. In the case of the less stable isomers (as well as in the P 3 species) the naked phosphorus atom is negatively charged (NPA charge range: -0.02/-0.05),
suggesting it should be subject to electrophilic attack. This is not the case when phosphorus is bonded to an Fe(CO) 4 group nor for naked arsenic (range: +0.06/+0.14). This is in line with the fact that naked phosphorus atoms are rare in main-group transition-metal organometallic cluster chemistry.
Conclusions
The (1.6 mmol) in 20 mL of THF. This was allowed to stir for 1 h and then 0. No. CHE-1411495.
